Alterations of prefrontal cortex GABAergic transmission in the complex psychotic-like phenotype induced by adolescent delta-9-tetrahydrocannabinol exposure in rats.
Although several findings indicate an association between adolescent cannabis abuse and the risk to develop schizophrenia later in life, the evidence for a causal relationship is still inconclusive. In the present study, we investigated the emergence of psychotic-like behavior in adult female rats chronically exposed to delta-9-tetrahydrocannabinol (THC) during adolescence. To this aim, female Sprague-Dawley rats were treated with THC during adolescence (PND 35-45) and, in adulthood (PND 75), a series of behavioral tests and biochemical assays were performed in order to investigate the long-term effects of adolescent THC exposure. Adolescent THC pretreatment leads to long-term behavioral alterations, characterized by recognition memory deficits, social withdrawal, altered emotional reactivity and sensitization to the locomotor activating effects of acute PCP. Moreover, since cortical disinhibition seems to be a key feature of many different animal models of schizophrenia and GABAergic hypofunction in the prefrontal cortex (PFC) has been observed in postmortem brains from schizophrenic patients, we then investigated the long-lasting consequences of adolescent THC exposure on GABAergic transmission in the adult rat PFC. Biochemical analyses revealed that adolescent THC exposure results in reduced GAD67 and basal GABA levels within the adult PFC. GAD67 expression is reduced both in parvalbumin (PV)- and cholecystokinin (CCK)-containing interneurons; this alteration may be related to the altered emotional reactivity triggered by adolescent THC, as silencing PFC GAD67 expression through a siRNA-mediated approach is sufficient to impact rats' behavior in the forced swim test. Finally, the cellular underpinnings of the observed sensitized response to acute PCP in adult THC-treated rats could be ascribed to the increased cFos immunoreactivity and glutamate levels in the PFC and dorsal striatum. The present findings support the hypothesis that adolescent THC exposure may represent a risk factor for the development of a complex psychotic-like behavior in adulthood.